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We, AiiBEKT Edwakd WvAfiTs, Jia., and 
JiiiCK BoYAi PauxbRj both, citizens of the 
ITnited States of America, respectively of 
410, E«st Shore Road, Great Neck, Ix>iigr 
Island, New York, United States of 
America, and ISO"?, Coleniian Street, 
Brooklyn, New York, United States af 
America, do liereby declare the nature of 
this invention and in what manner the 
same is to be performed, to be particdLarly 
described and ascertained in and by the 
following statement : — 

This invention relates to a fuelling and 
servicing system for airports or lesser 
landing £elds, and more particularly, of 
the type having submerged fuel storage 
tanks and distributing piping leading to 
a number of fuelling and servicing units 
disposed relative to the landing strips or 
loading areas, so that the units axe m 
proper position to fuel and service the 
plane. When not in use, such fuelliiig 
and servicing units are contained within 
a pit casing submerged in the ground, so 
25 that with- the cover plate closing the pit, 
no obstruction appears on the ground. 

In a fuelling and servicing system of 
the aforesaid type, the invention com- 
prises, in combination, a submerged pit 
aO casing, a cell unit containing fuelling ands 
servicing equipment and supported for 
verti<!al movement from a lowered i)OSi- 
tion entirely within the pit casing to an 
elevated position above the pit casing, a 
86 plate for closing tiie pit casing when said 
unit is in its said lowered position, and 
means located in the pit casing including 
a motor and a control therefor for raising 
and lowering the cell unit, said plate 
40 having a handhole for access to said 
raising-and-lowering control. 

The invention is illustrated by way of 
example by the accompanying drawings, 
of whicli ' - 



iPig. X is a sectional elevation thipugk 45 
an improved dispensing unit (on thit 
I— 1 of rig. 2); ^. , . 

ITig. 2 IS a cross-sectional view o|t tne 
unit, taken on the line 2 — 2 of IFig. 

Pig. 3 is another sectional elevation, &0 
•but taken on the line 2^ — 3 of Fig. 2 

Fig. 4 is a top view of the unit, lo liking 
in the direction of lines 4 — 4 of Fig. 3 ; 

Fig. 5 is a fragmentary eleval|ional 
section, on the line 5—5 of Fig. 4 ; 

Fig. 6 is a detail of the weattei proof 
caps for the handrails, being in section; 

Fig. 7 is a top view of the caps 

Fig, 8 is an elevational view, 
unit m elevated position ; ^ . 

Fig. 9 is a detail view, in aecticn 
the construction of the platform 
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sion ; L 

Fig. 10 is a detail view, partially in 
section, of the means eimploye4 for o& 
moving the platform extension ; 

Fig. 11 is a detail showing the 
which prevents the lowering of tiic 
without first retraoting the 
extension; 

Fig. 12 is an elevational section, 
on line 12—1^ of Fig. 13, showing 
mechanism for rotating the unit; 

Fig. 13 is a plan view of the pa rts 
Fig- 12, looking in the direction o\\ " 

13—13 in Fig. 12, but on a ^ 

reduced scale; 

Fig. 14 is a perspective view 
tank and pumping system and th<t 
tribution piping to various disp- 
units, and showing one "unit in e] 
position and fuelling ihe wing tank 
airplane; . , 

Fig. 15 is a side view of an airj lane, 
with the dispensing -unit in positim to 85 
fuel its wing tank; 

Fig. 16 is a plan view, on re(!luced 
scale, of two airplanes and a plurality of 
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dispensing unita in. position relative to 
tJie wings tliereof , and 

Fig. 17 is a front Tieiv pf a dispensing 
unit, allowing its platform extension^ 
5 lights and register. 

The improved ayatem of our invention 
comprises a plurality of submerged fuel 
storage tanks 32 (see Fig. 14) each having 
a submerged pump 29 to pump the fuel 
10 through a plurality oi disbibuting pipes 
28, each connected to one or more dis- 
pensing and servicing xinits. Only one 
fiuch 'unit is shown in Fig. 14 -wliere it 
is represented by la pit casing 3 which is 
16 set into ti^ grousbd, and the dispensing 
and servieini^ unit 1 which is shown in 
elevated position in Fig. 14, to fuel the 
~ wing tank of an airplano 33. 

SaidI t-ank piimp 29' is disposed m 
20 accessible position in a sralon^iKed ptimp 
pit 66 at each etorage tank* ^» beLng 
shown in Fig. 14 in overlying relation 
thereof. Each storage pvmp unit is 
provided with, a 'chec£ valve 71. in its 
26 distributing pipe 28. F^rom the main 
distributing line 28 pf a storage unit 
82 — 66^ e.g. the extreme left one shown 
in Fig. 14, T-branches are provided for 
the several dispensing units on that 
30 particular line. One such T-branch is 
shown leading to a submei^d valve pit 
81 adjacent to the di^ensing unit. 

The inlet connections to the storage 
tanks 32 is indicated in Fig. 14, at 69. 
35 The vent pipe of these tanks is shown at 
68. Additionally, eacK pumip pit 66 has 
a depth gauge 67 (shown only in con- 
nection with the extreme right tank 32). 
Bef erring now to Fig. 1, the submerged 
40 pit casing 3 of each dispensing and 
servicing unit has an annular rhn 16 
flush with the ground' (14), having an 
annular rabbet or shoulder to accept a 
circular plate 15, as clearly shown in 
45 Fig. 1. The elevatable dispensing and 
servicing unit. Fig- 1, ' is graierally 
designated 1 which reference nunrb«^ 
points to an enclosed cylindrical cell. 
Cell unit 1 is supported by a plurality of 
50 telescopic pistons 2 working in their 
respective cylinders, the elevation or 
lowering of unit 1* being controlled by 
the oil pressure to the piston c^rlindim (as 
will he more fully described sxEbr 
55 ssquentily). 

The submerged valve pit 31 described . 
•above in connection with., the -general 
showing of Fig. 14, appears in Figs. 1 
and 2 adjacent the pit casing 0. The 
GO aforesaid! distributing pipe 28 (from -the 
storage pumps* Fig. 14) is shown in Figs. 
1 — 2 connected througb a solenoid 
operated valve 34 to a short length of pipe 
SK'^ to a flexible hose 26 within tbe pit 
65 casing 1 in underlying relation to cell 



hc^ 



(n^rt 



ft iel ■ 
ho)k 



impleo icLfflited ' 



Pt 
being 



•(uircalar 
lowi ^red 



gipund 



^ui trd 
el^Ti 



unit 1, the flexible 
bottom of the cell i 
in Fig. 1. Within 
hose 26 connects 
strainer 5 and metej: 
The nozzle of the 
nated 12; wben it is 
seat in which, it is 
wired connection 
valve 24 oaua€» the 
permit the flow of 
replaced on its ] 
registered on dial S 
Hose reel & is impl 
10 which is belt or 
SOL electric motor 11 
hose' after use. 

Yalve pit 31 ako 
33, Fig. 1, .for«i sum^ 
ing the bottom oi 
charge therefrom 
leading back to valve 

'Tbj& aforesaid 
in the normal, 
elevai^l^ unit, Fi^ 
casing rim 16 and 
with a plurality o 
through respective 
fltandttrds 13 of a ^ 
as clearly shown 
standards 13 of the ^ 
to the top of the a 
f orm-ta. partial circul^ 
4, by a pluraliiy 
sections 43* which 
secured' at the top 
13, see detail. Figs, 
the latter figures, 
provided with recess^^ 
that when the unit 
ground, capis 43 
13F in plate 15, thus 
tion completely rain] 
the top surface of pi 
groove 16^, Fig, 6, 
the rail sections 
normal, lowered . 
48* will be received 
sections 43^ in an 
tliat a flu^ surf aoe 
no projections which 
on file fleld. - 

In operation, the 
the circular plate 
defined by the rail 
the normal, lowered 
are -close to the top 
and, by certain 
described— ^causes the 
As tifie cell unit 
stand'ards 13 project 
their said openings in 
ing a guard encIoRuro 
"Wlien thf* cell, in coti 
ratber its top 41 reac! 



lose leading into the 
as clearly shown 
the cell unit flnxible 
thrc ugh a. check valve 26, 

4 to a hose reel 9. 70 

of reel 9 is design - 
lifted off its hook or 
Dormally disposed^ a 
shown) to solenoid 
latter to open and 75 
' until the nozzle is 
this flow being 
;onnected to meter 4. 
wi& a pulley 
ojtbeFwise driven from 80 
for windiing up the 
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bas a. motor control 
ptanp 27 for drain- 
casing S, the dis- 85 
a small pipe 72 
pit 31. 

plate 15 which, 
position of the 
1, is flush with 
14, is provided 
holes 13** where- 
imes of the vertical 
rail are slidable, 
Fig. 1. Vertical 
ard rail are secured 
ivatable unit 1, and 
encldsure^ see Fig. 
arcuate hand rail 
(jonnect to a cap 43 100 

vertical standards 
6 — 7. As shown in 
qircular plate - 16 is 
44 for -caps 43, so 
is lowered into the 105 

etely cover holes 
inaking the installa- 
Additionally, 
15 has an arcuate 
snugly receiving 110 

Hence in the 
of the unit, cap 
recess 4^ and rail 
grooves 15^, so 
be presented with 11J5 
might trip persons 



f ttendant stands on 
(within the area 
;tions 43% which in UZIO 
]iositionof the imit, 
iiurface of plate 15) 
ijianipulations — aoon 
cell unit 1 to rise, 
^ses, the vertical 126 
upwardly, through 
plate lo-, thus f orin- 
3|boutthe attendant- 
tfnuinpr it) rls^e, or 
the underside of 130 
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circular plate 15, see Fig. O, the latter— 
togetliOT with, the attendant thereon— is 
likewise raised by the ascending unit. 
Shocik absorbers 22 are prgvided on top 41 
5 of the unit to ease the abutting of the cell 
top 41 and the circular plate 15, 

In eiroular plate 15 is a handhole 42 
wherethrough the attendant can reach the 
oontrols for elevating the unit, the fuel 

10 nozzle 13, etc. Just below opening 43 is 
a control 38 which is connected by 
flexible wire 40, Fig. 3*3 to motor 20 which 
drives oil pump 21 for operating the 
elevating-and-lowering positionB ^; the 

15 ail reservoir is designated 19 and the oil 
pressure piping 39^. Con1a»l 38 may be 
fitted witii a deadman's switch, so th«t 
when lie operator removes his hand from 
control 38 the cell will remain at what- 

20 ever elevation it had been brought when 
the operator's hand is removed. 

The other controls are assembled for 
ready access in a control *box 34 on the 
roof 41 of the unit, easily reached when 

2d handhole 42 is opened. Among these is 
a. control 36 for motor 11 for rewmdiJ^ 
the fuel hose on reel 9, and a control 37 
for resetting the register. These centres 
enable parts within the cell unit 1 to be 

30 operated from outside of the iCeU. 
However, the sides of the cell are 
removable so that, when the ijmer parts 
are to be repaired, the unit is elevated to 
the desired height from the ground, and 

35 the particular side or sides removed to 
gain ready access to the interior of the 

^"rhe cell unit 1 is continued in its ascent 
by the attendant standing on its circular 

40 plate 15, until it is raised to the propor 
elevation relative to the wing of the 
airplane, as in Fig. lb. To facilitate the 
attendant's movement between cmsular 
plate 15 of the elevated unit and the top 

45 of the wing, a pla-tform extension 17 is 
spanned from the unit to the wing. 
Normally, the platform extension is 
contained within cell 1 just below its roof 
or top 41, Fig. 1. The constniction of 

50 platform extension 17 is detailed m ±^gs. 
9 and 10, where it will be seen that the 
platform 17 is in the form ^9^^ an 
exaggerated X in section; it is slidiably 
mounted on a pair of frame jnembera or 

dd tracks 50 which are disposed m the two 
channels of the I-shape, i^e platform 
having a plurality of honaontaily- 
disposed anti-friction rollers 49 between 
it and the top and bottom snrfac^ of 

60 horizontal tracks 50 and a plurality of 
vertically-disposed anti-friction rollers 
49^ between its web and the side edges ot 
trfirks 50. It will be observed best from 
Pig. 4, that the guard rail 43* (loes not 

05 fonn a complete circle but that a wide 
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portion has no rail ; this is omitted so that 
the attendant may move from the cilrcular 
plate 15 to the wing or other part 
airplane; also, it will be observed 
this figure that the ijlaiform extension 
is so disposed that it may fbe move|d 
wardly at this point (where there 
in the guard rail). 

For the purjxwe of extending: 
retracting platform 17, iU undersidi 
provided with rack teeth 51 with wl 
mesh a pinion i52 secured on a spinflli 
from a si)eed reducer 53 driven by a m 
18, Fig. Kf. The control or swit ch 
platform motor IS is designated pi 
Fig. 2 and is on the aforesaid conti^l 
34. The motor 18 and! reducer 58^ 
10, are fitted with reversing mechaiij}s 
that the platform extension 17 c^in 
extended from, or retracted into, tl|ie 
unit 1 at will. The distal end of th^, 
form extension is provided with a 
bumper o6 to protect iJie surface 
airplane wing. 

To assure that platform extension 
has been retracted into cell unit 1 
the latter descends into pit casing 
safety device shown in Fig. 11 i 
vided. In this figure the ciarcuit 
elevator motor 20 (^wn in Fig 
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designated 57 and has in one of itk 
contacts 57^, W*, whioh are coim^ctable 
by a. jumi^er oS\ The latter is 
at one end of a short spindile 58 s. 
mounted in a wall of a housing 
compression helical spring 58? b 
the housing and an enlarged head 
the distal end of spindle 58 normal!: 
to move the spindle outwardly { 
right in Fig. 11) to withdraw jumi 
and thus open the circuit to the e] 
motor. It will be noted from Fig. - 
BLiid enlarged head 58* of the spLftdle 



abuttable by the rack 51 (or othei 
of platform e3:tension 17. In the 



retracted position of platform 
17 (to the left in Fi^. 11) spindle i 
maintained in circuit-closing x 
against the opening-urgency of 
o8*. When the platform is projec »d 
the right), its end leaves the spindle * 
58*, thus permitting the spring to 
the circuit to the elevator motor. 

It may be desirable to rotate the 
facilitate lie positioning or sps 
the platform extension between 
and the wing of the airplane, 
purpose a ring 61, Figs. 12 — 13, 
internal teeth is secured to the urn 
of cell unit 1, with which meshes a 
6«5 secured at one end of a spin 
driven through a speed reducer, 
motor 63 secured to a base plate 
hy the pistons 2, Anti-friction 1 
(i3 are provided for mounting cell 
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union 125 

le m 

from 
iiarried 
be arings 
unit 1130.. 
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for xotaidon on the said base plate. The 
oozLtrol for motor 63 may be loncatedi in 
the aforesaid oontrol hci, to enable the 
unit to be turned in either direotloii. 
5 Cell unit 1, Fig. 1, may be proidded 
with 00^ tanks 6 and hose reel 7. The 
outside of the cell unit Fig. .17, is 
provided with a flood light 30, and also 
with a gasoline consumption dial 3. The 
ID unit may be provided with other 
accessories, such as «. defuelUng eyatem, 
battery-charging system, air-condi^oning 
blowers and fans for readying planes 
before take-ofi. 

A plurality of bars 4&, Fig. 8, are 
spaced about cell unit JL* and secured' at 
their upj)er ends to the underside thereof ; 
the lower ends of suspension bars 45 are 
secured to a circulatr plate 46, to the outer 
circumference of which is attached a strip 
47 of neoprene or other suitable mateariaf 
Suspension bars 45 are sufficiently long 
so that in the extreme elevated position 
of the -emit, annular strip 47 will still be 
25 in engagement with tibe interior wall of 
pit casing ^, to serve, together with plate 
46, as a water seal to prevent rain or other 
liquid from entering the pit casing whcoi 
the unit is in elevated position, as it is 
in Fig. 8. Mesh wire or the like may be 
encirded about the bars 45 to prevent 
persons from passing under the unit when 
in elevated position. 

We are aware of a fuelling and 
servicing system for airplanes, compris- 
ing, in combination, a suibmerged pit 
casing, a cell unit containing fuelling and 
servicing equipment aad supjpcKrted for 
vertical movement from a lowered poai- 
40 tion entirely within the pit casing to an 
elevated' position above flb.6 pit casing, a 
plate for closing the pit teasing when said 
unit is in its said lowered position, and 
means located in the pit casing including 
■ 46 a motor and a control therefor for raising 
and lowering the cell xinit. In this 
arrangement, the attendant enters the 
elevator pit through a trap-door in the 
3*oof or cover of the pit -casing und 
60 descends down steps to enter the cSl unit 
and, in this position, operates control 
buttons for raising and lowering the cell 
unit. 

We would have it understood that we 
66 do not claim anything heroin which is 
claimed in the Specification of our 
Application for Letters Patent No. lo944 
of 1951 (Serial Ifo. 074.11S). 

"Having now particularly described and 
60 ascertained the nature of oxir said inven- 
tion and in what manner the same is to 
be performed, wo ^declare that what we 
claim is: — 

1'. In a fuelling and servicing system 
66 of the aforesaid %pe, in combination, e> 
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eubmei^d pit casiog^ 
ing fuelling aiid — 
supported for 
lowered position 
casing to an elevate^, 
pit casing, a plate 
casing when said 
lowered position, 
the pit casing incl 
Qonteol th^efor for 
the oellunit, sail 
for access to said 
control. 

2. The oombinatioii 
1, whero^ ihe cell iinit 
telescopic pistons ajid 
pressure system ^fr 
pistons. 

3. The oombinatioilt 
1: or 2, the said 
attendant to cause ai 
together with- said 
standing thereon. 

4. The combination 
of the preceding 
plurality of vertkal 
upwardly from the raoi 
and said plate is pro^ ided 
for slidably engagmg 
standards, said vertic£tl 
the initial movemeiit 
relation to the plate 
cell unit abuts the , 
holding the plate on 
the two are raised 

5. The combination 
4j wherein the 
provided at their uppejr 
sections to form a _ 
encircling "ttie plate 
elevated. 

6. The combination 
6, wherein the upper 
is provided with an 
receiving the arcuate 
part of ^e guard rail 
plate in the lowered 
unit. 

7. The combination 
4, wherein the 
provided at their 
enlarged caps, and 
the plate .is ppoTided with 
cap, 80 thai a waterprc of 
for said opening in th^ t 

8. The comlbmation 
the preceding claims, 
form extensionr mountdid 
for lateral projecting 
relation to the unit 
movement within the 

9. The combination 
8, comprising mechaniim 
lowering the cell uni 
ntaHng said, mechanisn l 



a cell unit contain- 
^ equipment and 
movemeut frpm a 
jly withiii the pit 
^ position above the 
for do&iiig the pit 
iinit is in its said 
means located! in 
luAing a motor and a 
2 laisiag and lowering 76 
% lie having a handhole 
: samng-and-loweiing 



according to claim 
is supported on 80 
contains an oil 
actuating said 

according to claim 
hakdhole enabling an 85 
md cell unit to rise 
plate with himself 
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according to any 
Jslaims, wherein a 
standards extend 
of the cell unit 
with openings 
said vertical 
standards guiding 
of the cell in 
^til the top of the 
e, and thereafter 
ijie cell unit so that 
er. 

Bceording to claim 
standards ^e 
ends with arcuate 
rail substantially 
the cell unit is 
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according to claim' 
^urf aice of the plate 
stnnular groove for 
f lections, so that no 110 
projecte above the 
]^sition of the cell 



according to claim 

standards are 115 
1 ipper ends with 
upper surface of 
a recess for said 
seal is provided 
plate. 120 
icoording to any of 
comprising a plat- 
" on the >cell unit 
movement in 
jind for retractive 126 
T] idt. 

! according tp claim 
for raising and 
, and means for 
inope^ratiye when ISO 
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the platform extenaion i» ia the latemlly 
projected position. 

10. The combination according: to 
claim 9, wherein the raisin^-and-lowering 

5 mechanism includes an electrical circuit 
provided with an open contaot, and the 
means for making said mechanism 
inoperative includes a jximper for closing 
said contact normally spring ui^jed to 
10 circuit-opening position, and an element, 
nbuttahle by the platform extension when 
in the retracted position, for moving the 
jumper to the circuit-cloBing position. 

11. The combination «-ocarding to any 
15 of claims S, 9 and 10, provided with. 

means including a motor, a speed reducer 
and a rack and pinion connection, for 
moving the platform extension to its 
laterally projected position and to its 
20 retracted position. 

12. The combination according to any 
of claima 8, 9 and 10, comprising means 
including a motor, a speed reducer and 
an internal gear and pinion for rotating 

26 the cell unit about a vertical axis to 
position an^gularly the laterally psroject- 
ing platform extension. 

13- The cambmation accordinjj to any 



irhen the 80 
position in 



accon ling 



un:t 



of the preceding claims, coi^prising 
means for sealing the pit casing 
cell unit is in an elevated 
relation to the pit casing. 

14. The combination 
claim 13, wherein the Bealinf^ 
comprises a plurality of bars 
from the bottom of the cell ' — 
plate secured to the lower ends 
suspended bars and provided at 
phery with packing material in 
sealing relation to the inside ~ 
pit casing. 

15. The combination acoortiing 
claim 14, comprking wix€ 
embracing the Buflp«nded baaffl 
passage under lEhe cell unit wkc|ii 
said elevated positioa. , 

16. The combina*ion aooortbng to 
claim 11' or 12, wiiorein. a control for said 
motor is accessible throngli the hpaidhole. 
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